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C a ) ^ - o; r gtB sl« 4S‘-T^ 5 -„ i8 ** (l8kMjsi ft ^*_WcO i 

k ^ (SJn 4e '“ 9 ^ ^w}.u «• 

Ca) w/ r Z6.3 ^ ^ 
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GM£h : 





2.65 [ 


(ft) FRE^E Cou-PK A 

p -A 0 * *; 

i _A? 


FofiitE TfitrtNjgtr 
P _ 5Q/A 

*5 “ <o.r 



(S>^ J 
/i - 20 * 

Ai.50; T is thF s«me m 
ftLL PORTlwJS OF TWE Rwt 

Pi HD : 

Mft&Hnupe fi-r/D 
PlRTCTlOfJ OF P 


P - 10.^8 Jb 

"“P - 


tb) Bofiy* Collar, ft Force TZtfrtJciT 

^ 3*0 A 5D/A P 50/^ 

yi ,y ; 21 

\ . s* p- 3o.oib ◄ 


Sy$TEM StfW* 
/S //9 5&Vll<iWyn 
W/1W Pr 08 fb- 



ffMl>; x 


Pftee Bopr; collar a 


Force TRipiy's^ 



4S /f> 

*/ a - (ro;-(vs3*'~ w 

Wr /tf.oo ib 


^l itr !»«• 

- 4.R ru- --- 


X _ Vg Ib 

2o'm. " l * lb 
* =66,6 in. ^ 


Fftre e>sx>y; Poilev fl 

^ E. P = 2.P-f/nzo’-P 

- P y jo- if f - Z Stn 20* 0{-± bLM' 

*>wVx WA^LiMEl' 

V 7 I g- 0 ; 2Pc« 20%569.4M»0 

y?-0* o ty0t‘W p/s) z.toA. 

~ ijbfa * f = 602 kX ‘jk.a ^ 

M a '~ ‘ iesH °:l^o;2Ptasl6+?rb(-mw)-\KUteo 
Ps T ^ly^ c /3m K f r /a65 .4 


ftL5o; " ism s*we m 
All portions ofthirdpc, 

(jGl} FWVfrLt ft 

(b) MA&tiiTtfpC OF?, 


FR.ce fiojv* Pp-c-ocy A 

? 2r f fc ®°.' - Pcos»/O‘s o 

V j4v ^ * ,n /^ - ■£ Cos ft? f>-iz.5i 

Aiv x . v fiizZZ.5' ** 

- ^Jrjso: ’ 

1 Ps; n V»v 2 P Cos Z 2.52*-/9& 9, feN =0 

P - i 3 o N ^ 















^•^9 ^u ul? y c can roll £n cb-ble acb. 


<°> W ( C ) M . , - --—__ 

£fVEU: 6oo-/h CKAT r OFTAR^r THtTENSl6N *s THE johe im Both TbRTipHS 

tytvt: ^ • bOO-!b CRAT* Su P PO RTEJ> Py Owt OF TH-K OF CABLE ACR. 

jtote AW5-pt/ L L E y J*eW»4 (2) T W£ T^MSjoN (M C<^LE PAC »S Wtlflu To T> 

JBMSlOH WT«e foffe fix CTch ^Rt^nsEMiMT. PREE Bony - polled r. 

FRa-Sopv ; Pulley ~ 1 WmT 7 ^ <P) Zr.-W 

c a ) - T i .7 T-F.-o: \V _ 

" M J i£2s.K& ^cs c “ s!; 

W ZT- 6Klb , 0 -**&*&- _ c 

Booth T T = iOo /£ ^ QT 


600lh 

7$ ~T 


| * -( ? 5»N) tos??'=:0 

^ce fa 5 IS--C6syr) = 

T„ C6 =(? 5DH )-^, T ncB = nnri M 

Z^-o. (V 5 ^"W) 5in 55 + T^Si'itt*-Q = o 
a “(IRIS M+ 7SR> «) *«, «>(«» M) sf „ = „ 2o ^ 

Q = 22Z OH ^ 

2/70 | PUUey c to-M rolc om c „ eu . ftc5 :-- 

c?/\zen ; 


"5cB C uS 2i - 'flCB C ° S 5 ’ i '* 


2 . ^ — 0 * 


UJ Z7-£00/6=0 

T= 300,A 

(c) 1 hh 1 zF, =7: • 


£oo/b 4 


3 7- coo & - o 


Zr^o: 

5T -600 ib - 0 


4T- 600 /b = 6> 


T c Z00i6 


T - 20016 


T= 150 (£ 




PlN-D ■■ 

<W T »c* 

a) p 


O £50 I .- - -— “T tA*Jt.E ACB, 

— ° J THAT , n PrtHTf b MDd- C2) TME TENSION im rfrft, 

OP PftOB. 2.67 THE free e.p OF thf «am Ffl « 

IS *t t « c »s d TO r fn? C p ftT * — e>0J>y ; Pu «-»-gV C 

--Tewsion tN Rope, ‘ VkT = p 


' 5 THe =”**>»to™™**!. 

« ™n E H aMl#afetM(|s EeoAlTop . 


1 Tz iT 

^ i - - fcll n n i i^_ 

-^A>c 

Hr 



XI 

3T-600 lb - 0 

I800N T 


60 O«>| 

w) mm 


600 lb 


Tr Zoo lb 


XF j=°> 

*+T- &(jo !b =0 


T= |JD lb 


l : \\W F .x 

Wwy ^ c > f “ lJ * - ’^cs totSS -P‘«i>7r* = o 

leoouf ~ P=T ^ S£ ^^' 

I Pr«.»« r-w P (,) 

J °' ( T k s * t T m sit, ^ I 

(a) F0R p FRw « 

. , °‘' a< ' N T^-IOWH ^ 

(t) /nto O) ; 

[__ P-0,5gQI QORg.tN) P- 6oBf J ^ 



G-iVEN : 

(l) WlBtS FoRH 30’ 
mj&lc$ wim 'izmicPti 


(z) FORCE EXEftieo 

B 1 / AD oh PLATE HAi 


COMPONENT T^jr 110,3 N 


Find: 


(a) TEMSioh IM AD 
Cb) AMfrltS e XJ © v e» 

TH-flT FORCE &XERTtt> 
AT f\ FO^Hi \VITW ■xH'B 


(*) F. =- FSi’rt 3o'sinjQ* s IJDjr/ (GIVEN; 




F=2e0rv 


(6> coa^ - ~?-z -D.iBio Gails' 


*} = Fcoi 3o > Cos -CO 5 30 TAia: g rio.o 


F--F Sin So* cos ro' 


— - (^2/37, *?7 W) »i r\ 30 u»i ~ TS2 f/ 


4 F 267. <PN 341 ^ 


4 - 1P&7* 



Given; 


0) VI2E5 FORM 30* 
/4WGIES WITH ytRIltfL 

(1) TENSlOKJ \N CD 
1^5 60 fb . 


FIND : 

(A) COHfoNEwiS OF 

FORCE EXERTED at C. 

(b)ftMfr!K 

THfrT PbAcCFofcMj 

VllTIt 7-Ht CooftJiW^TE 

ME 


F z - — 1 5 ,00 / fc> 


(<*) F^-- (60 It.; Sin 30' CoS 6t>’* 

^ -(60 lb)cos3o = S\M!b 
F t ~ (6oib)sin*>‘sCrvGo=^.9e/fe ^~ + 26 r otf> 


(b > c « 6 *--^ ^ J Wr—°- K00 , ^--'°*.5‘ 


Cos^u-—■*— — ^ "— O r SG6C } A -=. 30,0 


6o lb 


V k~ - °- mo &>= «W 



(S<v en; 

(1) lVlR^ FORM 30 
/VIV 61 ES M>|TH VERTICAL. 

(2) FORCE exCRTEj 
BY BD ON FlftT* HAS 
COtAEoNCNT E r-32.14 N. 


Find: 


Ca) tension in Bp 
( b) ANG-LE3 G*,® 7 ,0 j 
TrttfT Force exerted 
AT S F>Rt*S vim^irtc 
CooTOtMFTE ftXES. 


^ a ) *4 - - * si«!30*Ct.s 40*.= - 32.14 N fS«VEw) 

F ’ = ,00 '° N F- 'oo- 0 * 


Note: v rttvE obtained For ^ Checics wit* 
&IVEN DATA' 



GtW’ 

(I)w/JRES FORh 3tf 
AW GVEs with vertical . 

(Z) FoftcE rcfuted By 
Cx> ON pLfrrr ft-43 
component F=-2o,o)I> 

Find'. 


(A) TENSION IN CD. 

(6) Rf^LFS 0 Z) B,,B* 

that force exerted 
*7'C FW1S ^ITH T#fC 
Coordinate Axes* 


(b) F x - - F <p\n 3d* o» 40* 

“ ~ (tOOtO n) sih 30*COS 40°' - - 39, ^,0 N 


r (00*0 M 


4=u;.5 


(a) T^=-FsiMStf tosto*--20,0 JJ> (gwten) 

F- gtf-Q Ik 


t - ao.o/b 


30° CPSGO 

fb) £oS 6* = -5~= “|?T7r " " azs>0 

F ^0.0 /J? 


r 104 30*, cot,e„=S = 


C<6 


^=^=C0S3O ( 

loo.oN '- a3Z,v 4 = 108.7 




F-&0.0 |fc> 
4-yov.5* 

r ^^o; Cos^ = 5-r cos 3 cT. tm: £^-30.0° 
FtJn3o'x n6( f 

^(eO^|b)SihBC'St^4tT-=^ lh<C><i\ lb 

Cc*d z -5. ^ 3^641 lb ^ . 

1 F 80.0 (b - dzfaS 


? f T 









2.79 | T'( lb0H )t~^ 2D ^A -‘•C 000 ^ 

FlNX^ MftfiWiT«-»>£ Awp pjKEC-Tit>rt OF T 

+ Ffrff ^{&QfH3U) L ti&xt, Fr^ooH' 

o*0 g 4r 260 N -=Q>Z8%9 Q-- 13,Z* 

x F <?OOtf 


_5L r ^32^1 =7-0,3 556 
*3 F -<?OON 

^ S0a -~ P " lOON 


0 X - 73,2 
$j = t\0,B* 
9^-2 7,i 


2.80 | f ~(320 n)£ +(4cdn)|- (*?on) k 

flNp.‘ /^i^NfTUPE ANt> direction of F , 



2.83 &/VEH: Fr2SOM. e x - 32.5" fJr-tfN, ^>0 
fMO*Ca) f K anJ> F*, (y ahp 0* 

(ft) F.Tflo5\s (230 H)to5> 32,5“ \%0 tf < 

F‘= ft ft f: (210 */= (!9V.0N) t <(- &ON)‘tf 
F 4 =+^(23i5-Cm/- W F i= +t O&ON^ 

(t) 60/2302605 * 

tost^ = ^/T= J06/Z3O- *0,1696 0*=62.O < 


2.84 I SJVCN: Fc2fOM J F fc «eoH,<^-l5l.2', F 3 <o 
1 fvNPjfo,') ^ wp ^^ dj • 

(pO f7?cos V(ztoiOcAi 15LI* F t r-|84.oN-4 

F % = F* tf* Tj; (W& n)*-= (80 »7t ft (- /S*,<? wf 
5 >-'V(ZW)F-(e0f-(|8^ f^=-62.0K 

(^0)60^3 1^/Fr 80/210 ^td.5B/D # “ 67 ' 6 # 

COJ Oj* 1^/F-- 6Z*0/Zft) S ~_ ^r/07.2 * 


2.85 »| G-iveh : 


2.81 | givem! Foftct with \-tfS, 0 4 =F7.i“ 
aws - - nit. o ib- 
Find ; (& 0^ , (b) F xJ F ? , ahd F. 


(0.) Tb oerPRMlNE ^ WE OsC JHF fcELftTnW 

cos' e x t cos 1 t Cos^ = / Cos l (^ r i - -o>s\ 

•Si wce: Fj <0 t we most •*»'*. Q>s>e^ to. th-ws’. 

-0.7699, Q^= \- 

(b) F=j»-r — n - H . ,0 |b =:ZU.P lt> r~lUU> - 

taAj -0.1691 

: F x = P^e« t =Ci^.o'^crt6iJ 0 f=79.i& - 

|FfTcoM) 4 =- (226.0 liVo^57,r F**l20,l|b - 


2.82 I 5IVEN- F0«dE WITH ft -70.9" ar m,T 
And F e r- F^.ci /b 
FW(a) 0*.U) F x , F J( a*s> F. 


(A) TO T>ET€^MmE ^ wt ost THT ^LATioH. 
fo&f) x t Cus'^+coiV^' 1, cos'ftj ,-z \ -Co£^-co?fy 

Ihtct Fj<0, WE MOST COS 6^ <0 . TvW-51 

c<>i -Vl- U^TO.^co^ltH r - 0MlS t 6 t z 118/ - 

= - |,0 -°^ FsllOlt ■ 

- 0, H-728 

Fr Fcose x r(uo.o|b)cos7o.l' F x = 36,0/i - 

F' ! =Fcoi6 J r(no.o Ifc^ilwr f = - w . oa> . 


gjVEM: 

TENSION IN CABLc 
A8 15 H-06 N* 

Fins: 

Components of 
FD«CF EXERTEP an 
“Plate at B. 


Dimension* in mm 


gfl = 3201+HBO^-5feok SA=V(32C.y+(Wto) t + 680 

- F= F w “ 

Js (192 H)V -K2-BBN)^ ' (2J6N)k 

F =ti92K, -FS + 288N, F=-2I6M ^ 

^ 5 <) 1 i 



6/VEH > 

TENSION IN CABLE 

PrP 15 429 H • 
FIND: 

CoMPoNEA^s bF 
PA«?C£ E^tSTE“D DN 

Plate fvT p. 


. D imcndoni In mm 


DA =-25o L -+^60^ + 360 k JBA (Udf= 670 

f ‘ f ^j>ft r F 5S" r -|§~ft-l^iT(^0^t(3^)lc] 

f * - (its n) V. t (3 16 . 8 n) j (237.6 N) k 

F = -lfc9N, F^- +3 |7H > f^ = tZ38 ^ ◄ 
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gtyEH; 

~T&JSiotf ttJ wiRr 
A£ is fzflb. 




Find; 

CoUPor/E/tTS Of 
frtfcE ExER-rE© 
°w 5otT 5 ^ 
WtfE AS. 


LT | v 


Bf\s loS ft- 



Tension in 
C^v€ Dj0E 
/5 365T K . 


find; 


CoMRonc wT5 of 
FottCC EXERTED 
3VCfl£tE ON J ). 


- •' F ^5a" F U - Toff -<***)*] 

r^(ioo/b)L f(~(nsu>)k 

F^+lOOfe, ^r+50D/^ f t --ns-lb *4 


¥ ^ 

I)B r (V80 rnm) L +■ (3ZO R 

P6 = fcw nsW> t^*- r 770 



- 5 F V F m = -7is'I^ ao ‘’")i -C5'o»)j + (;3i<Ht] 

f= (2hotf)i + (/60N)t- 


gfVEM ; 

TENSION JN WIRE. 
*D 15 h\5 lb. 


f^=hZifDH > ^ = - 5 55 N, F^-t-l fcON 


Finjd ; 

CoMpiJNEflTi OF 

FOR^c exerted 

ON BOLT p $y 

wire ad- 


Cft r (ZO-ft)i+ (l0O«^ + (7^ft)k 

PA = VCJ.oV'f (lOO)*+(7V)* - )26 ft 


- = F *P(T F iftr = ^ff fc R*>*)j f (lO04t)j + C7Vf*)fr] 


f=(50/fc)i Hi$oll?)j *085/6)* 
^-+501^ f^+ZJOli,. F t - + I8?li> 



Gnzn : 

"TE-Nsi oh in 
CftBLt DBF 
li 385 H. 


400 nun 


Fmp i 

COM«»NEHT5 of 
FO^CE ExERTtP 
-PV Cable on 8 


= (270 - (400m«ijj. * (gOOmwi^k 

“ 'fol°F+( ^OO^i- (fioo)* - - 770 iwiv 


F ~^e" F £b r 7^ i(270r^)l-(400*«)j ]. 

f~ (w*) j, - (zoo + (3oO rJ 
F="M3*rt, ^=-?oon, f= + 30O« ^ 
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G(\/£N : 


P-30Q N. 

Q = 400 N 

flftfrUlTUCE ** D 
direction of 

RESULTANT 
0 T P and GL . 


FOfcCE P; Pt- (3ocm)cos3o*,sinl5"=:- £7,2«y ^ 

P sf(iOoH)Si^3o’-+ /?t>.0O H 
ifyz; + (3pO N ) CoS 3d* CftS IS*= + Z 50*45 * 

P- - C^7.2 4 tf) c 4- (I5A.00 Njt 

Pones' <3 .* Q r - + (4 ooh) cc*TO fc O>i 20 '= 4 141.61 N 
ft- r + (4ooN)sin S'o'r + 3ofc-*#2lrf 

0 — - ( 400M) Co\ SO* Sin 20 = **8^14 N 

a =» ±(ZH l&'tQi +(306.42 M)^ -(67.14 N)k 

RP5«>lta^T: 

= p+a-((74,37 N|l+(4«.42Nj;j +*(163.01 «)fr 


K^VCW*3 7 ; + (456.42/+(jt3.0l) "-TWA/, R-5W 
^x/p -0 7 ^ 37 ^y(5'iF.o 7 N)-o.33g? J a x -7ftz d ■ 
c-ose^ 3r m * ■ 

COS r f? 4 A-(/fc3.0IN)/Cr/5 l d7 N)=£>-3 t6r, 7 * ,5 ° ■ 


Gwen: 

Ps 400 (4 
Q= 500 H 

Find ; 

|4AC»»/ITuO* A*JP 
OtRHCT‘0** OP 
RESULTANT 

of P A*JP Q . 


FoRcE P:P x =-(,L»60Ni)u>UtfilnlS*=-- 01.6feN 
Kj=- 4 . (400 f()5io 5o*z 4 tOO .00 N 
PjT + (4 oOM)o>s 3C) COSl5":i + 334.kl N 
?=-(&■). £.6 m)J; + (200.00 n)J. + (334,61 N)k 

h3RCE &: Q f ~ + ( 300 n)cos SO'toS to‘= 4 let. 21 N 
^r+(ioou)Sm<jO'\.+ 114,51 H 
ftj s. - (300M')CosSTTyi»'2<r = -65,15** 

Q = (t b 1.21 N) L + (Z 21.8 V H)^ -(& 5.15 M) h 

ResULfRNT: 

. E-P + Q= (4I.$*n\L +C4H6it4)i +(l4B,^Njjr 

R =V(4L!>S/>(421.«0V (260. £«>/-515.07 N, R=5)SN 

Co5 V ■R*/R-(4l.'55 nY(5is.£) 7 rt) *. 0,1777 8^71,8* 

C* ^ a Rj/R- (4Z1. &) N)/(S79.67 N)r 0.8345 ft, -33.*+* 

Cos^- R^/Rr (2«ft6fcN)/(5-15.07Vi).- 0.5216 


2.93 | 




gwSN ; 

T ftft r 4251* 

5“*° ^ 

ft.NjDj 

MAfr^Ti/CE AHP 
X>»«.ECTJdN 0+ 

R.E5ULTA9T Of 
FORCES AT ft* 


ftB = (HO«n.)i ~(4$ K)i +(60*.)* (6C) =65*. 

AC -(tooir>)t -(•<5i7>)J +(fcOln.)k ACs>f(loo/+W+(S/ 5 ! 2Stn. 

If -F 3 r F n<a ^. = in.) I- - (45 in) j +(^ <"•) }f] 

£ Afi- Ofl-Aft A»hB 05K lv 

f Att =(200ib)i -(225/yj + (?M 

F p 1 -r Al _ 5IO^f(|ooin,yt-(HS-in,)j+(W'.rv)^ 
-te~ acS t* *^66 ,2y,f1, 

? flc = (40e/i)j. ^()8i6flOj. + (2-44.8 rt>)Jf 

Ft * F +J. r (608 *.^'(409.6+(541.8%^ R= 9 ' 2 '^ 
i' ^ p?=r?/3it 

cesd^Rjt/l? = 606/1/2.12 = ^5.6666 4. = 

Co?,6j= ^/R“- <fOB. 4/112,12^-0,4476 &a= 

cos a 4 - ?3.4 






T^rflOlb 


V-- M25,t 


Find: 


/AB =,(40 tn.) i. - (4S tn.)£ +{tO \n) k A0.- \)(4^ l i(H5)'t (60/ r 65 !*»• 
AC -(ioo in.)_L- (45 In.) j + (6oi»-)k At=V(»»/-+(«;%(<4 l a /^'o. 

E »- F «.V F f5f| = ,(60in.)!sl 

w (Z<#08}l -(270 A)^+ (360 lb)t 

= F m 2. ^|*lllO(lin)K*5‘4* (M ‘^- k 3 

F ftc = (340/t)l-(153 K>)i+(20«tJl/fc 
f? s f fte> + P flc = (56o *)i -(423 «,)> + (564 |fc)k, R=112.12 A 

Rs^|3lb ^ 

cos 8 X = 50 o/?/ 2 , 4 i.= a,6353 6 L r ^ 

cos9j- Rj/r=- 423/7/2,92s-0.4653 0^011,* <4| 

Coia fe *1? /R=5-6*f/^/2.12- 0,6/7ft 0JS548’ ^ 
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Fimj : 

UFRTlCAL FORCE T* 
EXERTED AT A BV TMC 
BflU-OON- 


(=16. P PM>& 
?2WOt, * N -P VZAOZ 


•4' T. J 


2 'ZMO* 


I 


FREE Sopr ‘ A 

FO?^E5 ft pPLlffc AT A 

ARE T T . T , 

"Aft "AC 'AC * 

pffJ2> P, *t+Et!E £*- P i . 
TO E/FRE&i TH-e OTHEP 
■poRCEX iN TeCtiS of 
UNIT ^CCToRSj U/E WRITE 


yv£ =: '0-Z°">) i ~ ('>.*’•>•“) j 7:0 ° * 1^=^ 

AC. r (2,40n\)S ~(5.t°*n)£ 1-(H.7o«*)l s, Ac® 7.W>^ 

AD - -(JT,60„)^ -ri,50^;jf j AD- 6.50m 

T = T ^ * T £? - (-0.6 t-o,e i ) T n 

"A© A fl -AB AB A6 ^ " i / AS 

T = T ^ - -r AC - / 2H r. - + *£. *-) T, 

Ja< Ac-ac - Ac V 71 * - 7V « 7t '' ft c 


2.99 CONTINUED 

MAKING T * 17*} N IN C.Q.C0 AUD SCX-VlNtr f£>« F 4c > 

M T _VUo.if.in") ksWVrX 
ca«av», 6 i£x> s«.d)W «'•'»•'«• ro? r *»; 

r - .££- -^(971.17 n) Tfl S ~y35.o£ 

Af> ”33 7^ v 

51/93717.;™* R)S T A & - T Ac' T Ad 

T- Vt<**>i**e*»-*Q+ !K 535 -“ N) *“*'•'* 

7 * P^IOSIHT 

2.100 I &tvTBw: T AC ^ 4f«* N 


2.100 &i^w: T A[ rWN 

ftee FI&^E F . m ^- ^7.CAL FORCE P MWO» 

oh%! T ) „ l y _I k L 8 __ 

Tst LEfT'hkNo’COL v/fMM FoR. PEAWMwn of ^t5.0),U-XO') 

rtnkrrfU* H I*; CO ANP<^) *"*> 

Fo * T ab T„ p : (IM*) 

2ton 'ftD = K 

J.KTM.n-t ,T^,T W , M T0fJ)^WMF| 

pT 0.8 pi* M>+ N ) * Jffat.it,!*) - ISS.tri 

7 * <156^7 ^ 


TaT? -T f “~ 

*AD“ Ft> ~ap Ad AJ» ^ X5 


-r-^i - 22. All: 

" ^ *5 - 63 ' ' * 


FQUfUBRlUM Cond/t^qV ; 

TF^o: T + T ti t -pi - 0 

u _ -pi© “AC AD ^ 

5ufe«,TiTvTt^& T»+E eyfS essions oerA-i^J> for T Aflj 

T^, A«D AND FrtCTOKtNfr i, **0 k *. 

('°* 6 W *7V T Ac)i 

+(-6.^ ^* p 

EaOATlWtf- To ZERO THt CoeFF'C‘ tK * Ti ° p ij^/ls 4 * 

© -0.4T,, t 2s r w ,0 0) 

® -a8T 4 , -* T^c-+ p =° it 

© ^T^-ttT^-o c3 ; 


2.101 (.SEE P/&UAC OnI UpPt^ LFT7) 

G-fUcM: T flt) - WJ A 

mp: VEHTICAL F0RCE_P£««[» 

5gE T^F-flT^ND C0LUM* F()R DT«WATlo*/rt r r<P.O)»( l X^‘ 

AifttONG-T fl . 3l = ifftlH in E©.(3) A-«DSuu\/iw* FoR 
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Them-, 1 4 st*4©d© « -4 1, cos© A 3lt swB 

_ ^ -/Cs.M^iA i6 d©^ 

SO THAT it SwBd© 1 ^ C- COS^> + 'b StM ^ ) 

- C t n ♦ V ] * 4^.0^ a? 


-- ifelv ^ &*** *-f l ] a a - B] 


~ 1.43ft*1\0L 

Avib. j x. tv> dL ■ J^xt.^ CvaT^xd^'J 

imTE&RAT\Oki Ay T ARTS w< th 
xa - X d»I * ^4 cm4©% <Ax 

du'dx iy •». ^Ao.x9x > y l * t 

“*" " * t®. 

- WA^x) l,, dx( 

_ z r, 


Now LET UL »E 


dix 


- h\^ L - h[^ - ^]( 


* o.“i3S Uocx 1 

xl-ix tL 6L • % U.4ia o.'i O.lfcS w. 0. 1 

0 OR X-0.S4»o0l 


xK - ix tc dN ■ cxM * * Ok? 

OR x * -S. Z“1 0 l 

M^'i^tueik: M 033.U2.3O?') t 4^.CR 0 ? 

oR ^ * ^c^cx 




























i?HdL 




itu 1 1 2-1. 

<v*jr> .. dR» acoV 2A- eW * 

Ml. 

Th£M~ K* idK = J 0.^21 dx 


0 . 0 / ana o. ou . i 

-ST ' .tk 

Tv«.n- k-- ' J, <•»- ■* 

- * N .1 lO. 

*1* JitudK- £v°‘ i ' 14 ^ ’ 

- ^ ^ - <x -f O '«* 

I - dK , f i<.'- i'lU'- iwU-ilu-l ‘ »* w* 
J'-tw. 0 * J « *- a. , . a 

= 7 ; U-tW- b^©.- 1 *cA-&J «* 

^ - o. * £. 

^ s i : * - ^ 

_ y . „. o.‘2.tAa- 5» 

77 1 *i ' H.ft.-^nCv-\') 



-f^ 


-nl 1 

s,Ni TL)o 


*nv Jx tL dfX - Mcxcav 

Ose. tKTec*^W40M ?>x pwcts w'tw 
d»3 * COS^dlL 

♦ TjX 

du_= d% nT - 7 ^ SiNi "2.L 


1 / , ^*WR-firin ' d% 

lH&N~ ] * to* 2.L “* ■' T5 ^2-\- I n 1-U 

7i i Tii ^ t'- 

- X^Ki zy_ ^ Tf CGS *A-> 

r _ Z\_r ^ XL f . 1 U| ^ 

;. *. I Xt\_d^ O. *n L KS»M 2X. _ ^ ^ 

ZLf / -i*— ,*. <L I "\ _ Isir 1 
- £X f7 L C ZfL Ti'-J-'Vli 

* CMOlo Vtt 0.L 1 

.Lll. n 'HX. , ^ '*3& o-V 

^ tu dk- ( 0 “Vr v 

}> 7 Cx"( — Jr S,,sj *c 1 ^ Z ~ —( V * — \ 

--iU -?~jr Jo - *- w »> 
, - O.ZOA-'afcO^L 

*M *&-«*• *(f o.L^ o.iowYlta.O’ 

_. oR. \ ■» O' 2/iL L 

^%oA.Vo.io4*fca. u L 


HHT> : X M4* ^ ***** °** L ,H ‘ 

7_-^rvl -' oftk %*\,u23i^ 4 
^ lU-Vnl-0 ^ - ^q v^x,, 


S.S8 EiNfet a VO -nAKT § * ^ 

i. . X Ai ^ 1 X^dK 

HkvL -. ^ ^ ^ 

— _ ioSa^z. Q 

^cx-'Z-^cx- 5u i 

ca a 2 * ** no. l *Ok * ^BatTNa*^ m ° 

OS.N&, t^isl EtZ^oa ox wow\e*'t*L 

METrtOVS /KW»i IfeXJOCONfe “T>X^ *TR>VM- 
<^oi_ox»c>ki a - \ *w. > pihiti.. 

a* '.^o> iw. kn^ a* »•*• 


5.57 and 5.58 


y«-|) 



oft. »o.4^Vq.' 


La\V&M ' X®l£h 

SHOWM 

P t^S '■ X *W1> *i 


5.59j 


fg® .L 


£7 Him 45 mm 


Gwen : hanE *«£A 

SftoVJN 

EjMji- ViOUO*AE *>*•*** 

SlSXC ft£fc XfttA. 

C>c soub 

t»>Vf RCTKTitX. THt 

XB.EX ^ftOvJT 
TWt X M\S 
"TftE UMt \s*Mf^ms 


Fro* tme vov_oi»oki to *vkoft.u£** *^-\ 

«^xA l H*A« »' ^ 

\c~ 7S I / X-tXZ *^m 


__ -- \ U- dx ^ tL 


K/WE-. X tx _' x t 

xM* i^“ 

H dh ‘ M'Jx-(.'• 

— X 


(CoNT'NivjEb^ 


km-TlNC* TaE TUtOREMS OC V^POv/i*GouVUOS W#kVt.. 
l(X^ ^OTR*T>ONi TWt X ^'V ; 

Vowo«e . itvY^k- w 

ow. N/owmE * 40\»\vi 

(Vrex i 2T ^T uwt \- * wl 

^catJTmoE.b j 


















5.59 CONTINUED 


n>^-s* S 4 UO k __ v0 i 

* 2.t\ luvsH*^-C a^XuVC«^M{Itm^)1| 

oft AfttA'- 14.1* ia 

Cb") RcrrusHOM M5ooi *n*c U'Nt Y'H - 

VoujmE* zrUU-lx A') 

* 2-TiVOi ^XlK.llZ **W X 1 - <."' VU..S ^ 

__ Cft VoLoMt - 4^iMC? ^ 

AftER - 2.11 L * 2S\ Xl*««C>'L 

~2J\ (. *Xx? *A\+) 

VMEftE %x, Avlt> X* 4AE MEASoREX VJ1TH 

ftEiaPECT TO TUE V_'WE XOl MM.. Ttti.W 

Area * z^lctt.^XASVls-Vn.^ 

* 

OR. AftRA * 4* V IO* mm, 1 


5.60 1 


IS I 


J * 


YVr 

"i: 

♦ y 

X .i** 4 u 

1 , .. . 

0 




18 mm 


24 mm 


32 1 


4 

IS KM 


G>vEvy . *?UK>«i£ *ft€A %HOWM 
A SIS' . V OlOM£ fV*OS 

SORCM-E 4REA as 
vx»s ov»*k»Mft>» wy 
ftcnwtiMU the area 
NVO* 

COlI THE \»v*L A 4 **w\ 

(Vi the L*ME *.*2.4 **»• 


pR\ 3 T-\ T>Af_ SOCvTTlOM TO Ta^UE-MI HAVE 

ZiA* 

X.mA* iA U4B> 

^ I 

■\ 

■ ^ - 44 tow* 



ApftLVtui. tue TUEcAewvs OP VaWAjv G>OL.b»**>S VHKVt. 

IC^ ftoTAT^vi fSbOOT_ Tv4ft \.\ME ^*44 MM* 

\lov.o**E *• ZTvCM-YmwOA ' 2-Ti (,44 A- Ln\A^ 

- 2nll^ ^ — 0>A UAft Wkw?Yi 

__ Oft VoLUMfci \AZ.1*10 Mft 

AREA - Z"U U * ^Xl, TumO 

- 2.TKm*'-«* V'-x* 

WHERE '-\\ > --- >^S *>RE MEASURES V«JVTU RESSRECf 
To THE. LtVlE 'H - 4-4- MM. ' HftVi -- 

Are* -- iiuXuVoxhy 

* C&XCifc^TizM} 

Oft AREA 

Cb'i RoTATIom MWSOT THE. UME. %.= 1 A ****** 

Vowump « ZT\U4 • X)A * m U 4 A' LxA 3 

* ZTl ^ ^2.4 iaw-X \SSlo ^ wwi?' ij 

_ Oft NIouome - 2,\Zmo »w? "* 

(^SGX - ^ ^UNfe\“ ” 21iT.(,Vy»4^l., 

-- U,L, ~ - x^ b* - Y*vO 

'WEHC. X v .. . Vc, KRE MRAXOftRS VjCtU «.ESt>E£.1 

CtOKVT "JOES') 


- 1 1 
'18.0\V0 M 


5.60 CONTINUED 


-to the. OML X* 2.4 «* m. 1 . 

&REA* XTV V (a^ ’C IA 1 * 'X 1 )* 

-v I^KUB^iV )3 

o«. fSftCK “ Z0."S»\O 


5.61 



CaSVE.IV. PvftMft »Xft£ft 
SHOWN 

EtKiy . MouomE ^S 

softClOtE. 4ft£K OP 
SOUb OVT4iUtN «SY 
ftOTNTVMfi, TWE. AREJS 
MSOOT 

LC^S the. Ss KT»s 
THE. ^ M\s 


fROT^\ T«E SO\_OTvO«H TO VftOft»Uft*>A HAVE 

X.xA« 14 141.0 IM 1 

X brt \w 5 



AftPLTiH&s THE. THt^ftEWVS C>C 
*v*m?»Pov <oouv*>»\jS vakvE — 

UXS iZoTXTvoj__ M*.OOT THE 7. 4XVS. 1 

Nouowie » ZT,' ITiX-^A • ZVi ^ iu ,N ^ ^ ^ 
__ "* op, \)ov.v>wit * vvAO«.»o m 

Area * - n Xcc^^A 

- ZT\ (. T^T. *• 4 ^4^-4 T ^ \»4 * iwU-') 

Oft f\ft.€A *ZB-4-^«o »M 
VO RoTftTvOKS AtoJT THE. AXVS • 

Vouw^e. ' LlsX^tx A « mXxA * 2UC\4 141.0 

oft Vovume* 80 .V 1 O 1*1 
Area* 2-“iX u«e l j ^XcRumi.V- 

r in( x,L,* ^Mb* *• \<iLi’) 

* osxv^3 ^ 

oft Afttft * \*S4e»MO IN 1 ^ 

| A . GwEnI -- T’vAKlt TWRMMOLK. 

a*£A SHOWM 
1 /oujmE OE VOUb 
CWTftiNltb BT 
ftCTTKT'NKi. T«5. 

AftE-K AftOOT 
<,CXS THE. X AXIS 
Cb'i THE. UVlt AA' 



^•olW 


W\ftST PROM P^G.. ■‘o.QA A* 5 - a» 

A* 4^ 

APPLYIWG* THE SECOJb THEOREM OP IXWsA- 
(cvJLhlNUS NAVE . . 

(.00 RoTATlOH AE^>OT the x AXIS'. 

C co*«rrsKioeb^ 


5-10 

































p62 CONTINUED 

jBj Vouome. x * mi 


U L 

or. N^o\_ov\t = 


5.64 CONI INUfcU \ 

PaRA*,olo> 0 OF WVOLOTXOM-. THE atNC.AA-T'NCs 
f\O.CN X*i As ds>s«.TW. PaRASOLK 


! %■') RoTATlONl As^CSOn THE UHOE RK *■ 

Ir'Mouowt - 2 TrioOM zTUiaVsV^;, . 

oft. \IOLOME * ^ TIO. ^ 

$.63 | ^ j,\sJclVJi ’ d * L» v*m. v 

R:lo W>** ( \j"-"to **x*o 

jt!'*’ MOWM6 V AHS 

.!-•• y/j»r y^jry> so«.f psct p.atK Av v | 


-•"£* 


or the umk 



n s & a 


HaVE .. V' , 

-. nt l 1°-^ 
or 


<i,^ Cone • the ARSA \s A tr\a*OC*l.E 


I - & 
a T * 


| |p »W MOTE TufcT *fAE AREA A. anS TVtE 

fecvJHeeREwce C of crc*.s ^.om of 

P«E ’ SA*. ARE 

K;.j. ^ - ^.d* - C - T\ d 

;:0^E«.VINC. TM(vT THE SEvnaRCOCAR EMHS of T4E 

Ill'mH can ssE « 5 i*rrA»*»R>» Sv Rotating the 

|,;t«WSS SE.CT*c*j 'IHft.OOCi.H As HOR'EONTAL 
il^Sfel^tC.*ift.COL.N<ft. AX.C OF iVMvOS \^s.‘ 'KW, 
I^PPtjynJii THE t-h%oRE*\S 0* ‘PasT'^OS- ^oucVNOS 
| HAVE - • 

BX/oLOME 1 \l ' 2. (, V ^ * 2-C\^£*4Ai^ 

fe * -. eC AO A- li TT R. A) = £C\-*t\R>s 

||; H - 2.U"i^ *%**> Tl C»0 ^vOl A 0» J 

Oft. V - ^ VlO •A.wJ* 

I' Area ' K s *-U A v*E ^ *■ 2 . ( *Xns^ 

PUL^^C 

i 2,\(.'!iCi w»^')*'V>('s)'«>»v')]l.'n llo**w,^] 
Oft. A^*- WEG **«*. 


C-sxMEn - f 'RST COO*. SHAPES or Fia:s. El 

P>khv N/ouume or Each shape 


|i'touuOWIM&. T>t SECONS TWEOftEM of *?AP>OS* 
C^oub'KioS, iN £ AW CASE A SftEOF'C GsEMERAT'WCk 
I^REA A vniuv. SE •RorvrEv* asc>ut the K. KX'S 

iHo ?R.C»)OCE TME <-s»VE»0 SHAPE. VkLvJEV. OF ^ 

ifiRE FRo*r P»Cs. ^>.BA. 

i^O HEMISPHERE : THE ^ENERaTihG. A.U.EK \S. A. 

I OO AKTEX C'OsCLE 


WAsV/E.. V'-tT>qA 

^ 2.T\ 

o«. ^ 


/-"H'N. GsssJ^N . CooNTEWs^UNK WOWE 

^ S»41WN 

T °r Vfttu 

I ___ s 


■ <' tin 

S_L 


ftsE»ACA/E.b 

COOAfTERS'NWN&x 

•PROCESS 


The ft.EOoxn.es VOV-sJME CXM E»E CiENERA^tS 
R,CrrA.T»*oCbs THE frsREA. SHOW»«4 KSfcOT THE ^ A^'V 
At^PCYXKlC. THE SECOMS THEOREM C»C *PaW»o'*- 
GotbiNOS MAVft •• 

» _ ? *U _ V* rrvx A _ 

4T • 1- fei^W 

4~ "Ni Kc ; ^Ii' i'“•*■ i ,VA '^ 

r— X "^sO-O^OOh? ^ 


A.LC S\VlEMS»oMS SRE 

IN INCHES 


* 0.635 bi. ^y 0Mu , ' X 

Hr riSFii™- 


_ 4 a 
M‘ ii' 


H&.VE . V * 2.i\A * 2.^ I \t»X ^ 


t±£ 


oft. V*-%*na- 


SEMlElA'ftScxS or REVOCOTxoisi’. THE iENERSTtNii, 
ARES \*a A. CAOAlVTEn. EUV»n*»E 


- 4S- 


T J_^c X 

_ A —, 

r ^^ —h 


Have.. V s 2^M^ 

or V' Vr\a l W 

^ tovrrxKsOES^ 


^ Ft jQr 

UL ii ii 

T T T 


C-nxvEn "Tnarc SRXVE SELT VROtiLES, SELT 

contacts one- or THE 

OftCON^FERANCE or 'TS PoclET 

£ IKIS : Co*^TAC.T AREA EETVNlEew LAC.H T.ECT 

aniS n^S ^VU-EV _ _ 

^.ftPOONG. THE riR'iaT THEoft.E'-l Of Tappos- 

GoLb'MvJS , THE contact area oP ^ 

l COWT'NOIES') _ 















5.66 CONTINUED 


5.67 CONTINUED 


'S G,'VE.N 

* T*YL 

WHERE The. ikiSimAvjAL uEnC>'NS ARE LE.MO.THS 

OP THE EElt CROSS J»tCTt«aiy| WHICH ARE IK) 
COKTT^t.- W'" TU THE P\^ll€X. 


r, fi 


/ im , 

CoWo b 


V' n\XA,« mJLxK* wliAt 4 HKx') 

- 3^ L^*Xl * 

. * 0» 

, R. ^ \ *^R i 

= ?£LTTt0.2Aw0 3 = O.OS\B&*WiX^ 
OR V-=. IMT 5 


Wave.. V s v : ii.v l \ 

.(.voasyaviM] 

OR A^= B.lO IN^^I 


1 

1 *u \ 


// 


O .Yl** «» ■ 
cos iO° 



t-l 

2.feoo % 




Hrme.. K,- t\Uc^.U^ 

, o -V^ \ 

v N COS 2.0* ) 

OR fc^US^IM^ 


(_ {% tf»c..S.8%) 


H*ve.. A c -'r\(q.O 

* (Tl - fc.tG') 
CR & t »T©t| W fc - 



The MW»S oP THE. shrike is C'MEvj Ry 
tv\ « ^»V * pAl. 

WHERE A \S. the sorraCE AREA CP THE 
suaisE. This area, cam re generated ay ristai.mc 
“THE LJNt SHoWjKi AfcCWfT "THE X AXW. fcPOvviUC 

i —gr T -t *•«» 

Z. theorem *»c 

I ' ^AWM%- CsOLh**^ 

- © HAVE -- 


A* 2JT\ Y L v 2.T\£.CjL * 2J\ C^iU,t 

»aiU'iM«V I'^ytncrsv) 

* ( >J ^- B XC8C^'K 5 ^XCI^ t 'll 

* ETl ( % 

Then .. m «■ £&c>ol\1*1*>«ii -"'r — . 

OR w\ * O.OiO*» 


r- 0.1*75 in. 


(^—H-«»| 


t>HreN: ?>OvjL SUOVJKI t u, * 2.^0 

VowmR v IN LITERS 



The VuLOMt CAN RE GENERATED RV ROTATING 
THE TRiAmGL*. Atjfe- CtRCOVAR SECTOR SHOWN 
AVajT t HE .«j| Rx\s\ APPLYING, THE SE CiSA lS 

r „ r-^ ■ if V | -Theorem or ‘v\ms*s- 

\ ^ F & * *** M S OCtNC. 


6* ON 
* ik 


f'Ck. HAVE.. 


( CONTINUE*) 


Given - ZO.OOO *£GH HAVING Shape shown t Z COATS. 
OP P/MNT^ I gallon VAINTT / too VV L 
VIomRER CP GALLONS NtE*S.S 


The nvmeer. op gallons op paint nccnes is 

GwfiNi S| 

MOMS6I ©C GALLONS * l.*WMi*A ot P«£a>SS(&oRPACE 

area \ ^ 

12. coats') 

(CONTiNOESy 


5-20 






























5.69 CONTINUED 

Oft NOM^eft OF GALLON* *■ 4*° K s V *- ^ 

\ % -rne sorpalE °* ONfe ***** 

\fi^ (AN E>E GENERATES *»V ft.OTATT»NU THE. U*Ot 

W** ^oo- -me x AXS Os ,mg jrae. cvftvr 

THEOREM OP "PAPPUS' CsUW&'N^S AMS V-4G. 5.&9>, 

fj*N* - * 

... Ml . . 


5.70 CONTINUED 


COM?DN&N^S AS \Mfe\CAT* 

,*» A* _ jht 


&?SMZ& 


O.E> 

i.XNZOL' 6 ii.&'VS 


O. &1S m. 




>a >-0‘<&^ '**■ 


R^O-SIW R 


S'N l <*» 


&.e,is 



0.5 »N. 


U RU- 


on 2 >-- '54. e>oo ft - n. Al**' 

z?\ XL * 2-^L^L 
I L . iw I m- j»L 



cuais - 


z«.Co &MG*) 


cos Z«1 


|«L, ,m 1 


■ ai&i 2.51 o.ox*isi&\ 


O.02.9 8 A 


O.UL '0"2> 


Oft. 7.1A ■» 5A-. £,EcT «• * n. 4Z5* 
f ppofXNG TrtE SEU3NS THEORRl^ oft r’APP^S- 
G>ou\x* 40S «M4t> THE>* os»mG FxU. 5.8A, MAyE- 

v„ t * mYA-z^A 

IaJ ___-U^ - pt 


CXS*O.Z5«OMZ5__ 


O.'SUiS 

% (oAHSl « O-02.9 01 


O. «Q~x*s» 0.5 • Q.QftVlS 


$(cm8is r»-o. orv .\z 


0.410*2. 


a.CO.&1Sl 


^h,xN* 

O.OSUZS 


ao5iu*i 


O.OXXUCft 


0.CAO0& 


a om 2c 


■B39uOu^Hii 


ImL- 1.1S5>1. IN 1 




Then .. fv s *■ ITx CL 155*2. in'X‘ ' 3- 054*. 18 «> 

FhMAUX.. MOM0JS.R. OP GALLONS.* 4-OOv C.oS4u18 

= 2.1.81 GALLONS 
ORXiER, 2.1 GALLONS ^ 


Ko.&IS COS54.0SO X°- & 1 4 VO.&1 

s -o.nssn _ -*c>.\wlws1 _ 

L^L * 0 .\WlZSi tM^ 

Then .. \W * 2.T CO. \U1 2S.Z V \.osc »88 w 

Maw .. * 4 U«AMET*0 \l.ENGThV m ^ m? 

* 5. *A\ 59 in* 

VwWC . .-...T 

Tas.w -. i©vjASTC. ■*■ 


i I.OS 08 & 

• ' ' T- 1 a t ca 


.(OoTo 


5.70 


OR VJ ASTt * UG.5lo* 


tm 0.1875 IlL 



G>y&M~. ^£G WAVxwC- THE SHAt'L SVXOWN', »M,T»AL 
S»l£ oP TiOWtL -■ > »N. A »N. LONG 

PvMSj ?6^C&H1 Cv/OuONlEl OP bOVJEL THAT 
BECOMES WASTE 

To oATA'M twE Sol.oM»OK4 ' t *S P'AST 
NECEVA*l>C TO 'b’ETER.VVNE TrtE VOLUME CP 
TNE PEG. XftAT VOLUME CA*o ■%£ GENERATES 
5Y RCSTATlNG Tv*P. \ft.<= A SNOVjNJ AEoo“ TUt 

X AVS. 

M I . 



*N£ MA.V> ©P TNE ESC.OTCN&OS1 »S GW/EM 5Y 

rvs * ^> V 

WHERE V xS THE. youxJMit oP the 9LKF&. v CAN 
EE GENERATED 'AY WSTATinG THE AREA A, 
AS©uT THE X A^'S. T -' 

_Ml 

X. ALL ^MENVoNS 

f\ j '■" v. m T^rrt 

^■s / V. 

1 r-U3*..y 


L o. \?r\s xh. L.l 

- -- 5 'N< -- 

Tv\f_ genERA~«^ area «S NE».T b,V«»iES l^TTO sxx 

f ComtxNoEAI 


i Q h 




il5 k -xl. 5^.119 SI 


>T A, 


TAN 2.W 




CConTxmoeSI 









































5.71 CONTINUED | 

a - - i.^s »* 

_ . _ ll.S . l _ a \ 


5.72 CONTINUED | 

*vt 1 '* ^ lx C 


♦»«*> - • SIN 4> - 


=£> 


_ . _;__ 

“ VL 


p.\ \\+ 4^.orS^Uao^\ *H 


“hEm 2.** * »W.AO« 

®s,M»s ^ ' ft-lOVs 

The area A cam be ©vtavme^ b>t <lombvme*> 
TrtE POUOWiWC. Fooit. AREAS *>*> tWVCAXE*> 


. "\s **«* 

- /©\y 


a s ■.•>-' r^ 4- ~ da- 

/.** \«J> ’ 

kPRLX'MC r«(e. SEOomS mtoV.M o* TaRPOS- 

Am*> TrttM OVM(» ^Cfc. ^ 4 * 

V* Z-nV<\ ' 1 TiIc\A _ ^ 

I K. YAIW^ M. Y * , ** v ^ T*?A— 

TlToweao'Vvs - * vis va <oo.\s 


- vBis.fcv 

- iievo 


Tut** . V ' w * ii un.i ***•? 

V» “i 

io that yv» — 84*»o * n ui*tn*to wv 

* O. vq \\* 

OR w>* ^».U ^ 


* n -54 V1 w>wv*“ 

Pvnau-t... AtutnsiUw 1 ) 5 L 

oR A - SS.Wvo i»*a 


GsnjFvi* ‘BoTtV.E DC cstov* 
•jtovaw vromu, 
VJ «• O. W\ \b, 

V»EC\C\C VltvCHT 
X m. - 5 * 9.0 'WvO 
kvERAkE VJKVJl* 
-THvCKNESS t 


t*Tu.66o» ^I.S 

* Vl 5 


V*- 

il.S 

*- - 4v-Z.f) 

. A.^UWA 

- l - vl S 

*-iw.v.se. 

^Cvl.S"\ * C IS 



* 5.72 



tOO mu **»*“ 

- .- *| kMN OOT£R. 

I—r soacace a*EA 


The. vjeagwt oc t**e bottve '*» cwEw bx 

VJ * lV » nA^-t 
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